Expression of adenylyl cyclase V/VI mRNA and protein is upregulated in cyanotic infant human myocardium.
We have previously demonstrated that both basal and isoproterenol-stimulated activities of myocardial adenylyl cyclase were greater in cyanotic patients with tetralogy of Fallet (TOF) than those in acyanotic patients. However, it was not determined whether increased enzyme activity was related to a similar increase in adenylyl cyclase protein and mRNA expression. In the current study, we examined the mRNA and protein expression of cardiac adenylyl cyclase, types V and VI, in cyanotic and acyanotic patients with TOF. Ribonuclease protection assays and immunoblotting were performed on myocardial specimens obtained from cyanotic patients with TOF and acyanotic patients with TOF or ventricular septal defect. We demonstrated that in both cyanotic and acyanotic patients, there was more type V adenylyl cyclase mRNA than type VI. Types V and VI cardiac adenylyl cyclase mRNA were significantly increased in myocardium of the cyanotic group compared to the acyanotic group. Protein expression of both V and VI adenylyl cyclases was correspondingly upregulated in cyanotic patients compared to acyanotic patients. Our results indicate that gene and protein expression of cardiac adenylyl cyclases, types V and VI, is increased in the cyanotic myocardium. These results suggest that chronic hypoxemia may regulate the expression of adenylyl cyclase enzymes.